Abstract. In this paper, a general local fractional integral identity on fractal set R α (0 < α ≤ 1) is established. We obtain some general local fractional integral inequalities for twice differentiable generalized convex functions. Based on these results, we derive some special inequalities. Some applications to error estimations for numerical integration and to special means are also given.
INTRODUCTION
Let f : I ⊆ R → R be a convex function and a, b ∈ I with a < b. Then, the following inequality holds Inequality (1.2) is named the Simpson's inequality, which is one of the best known inequalities. In recent years, Hadamard's type inequalities and Simpson's type inequality were generalized, improved and refined by many researchers for different convexity. For more recent results, one can see [1] - [10] and the references cited therein.
In [11] , Sarikaya and Aktan established midpoint inequalities, trapezoid inequalities and Simpson's inequalities for functions whose second derivatives absolute values are convex, and established the following inequalities. Theorem 1.1. Let I ⊂ R be an open interval, and a, b ∈ I with a < b. Let f : I → R be a twice differentiable mapping such that f is integrable and 0 ≤ λ ≤ 1. If | f | is a convex on [a, b], then the following inequalities hold: Recently, fractional calculus received significantly remarkable attention. Particulary, Yang [12, 13] systematically stated the theory of local fractional calculus on fractal sets. Many researchers extended the research on integral inequalities to fractal space, see [14] - [23] and the references therein. In [23] , Mo, Sui and Yu introduced the definition of the generalized convex function on fractal sets, and proved the following generalized Hermite-Hadamard's inequality. 
In order to give a unified approach to study the trapezoid inequality, the midpoint inequality and the Simpson's inequality for twice differentiable generalized convex functions on fractal sets, we will establish some general local fractional integral inequalities for functions whose absolute values of twice derivatives are generalized convex functions. Based on these inequalities, we will derive some special inequalities, which includes the midpoint inequality, the trapezoid inequality and the Simpson's inequality. We mainly improve the results announced in [11] . Finally, some applications for numerical integrations involving local fractional integral and some α-type special means are also provided.
PRELIMINARIES
Let R α be the α-type set of the real line numbers, where 0 < α ≤ 1. This set R α is called a fractional set. The set R is called base set of fractional set, see [12, 13] and the references therein. A fractal field of real line numbers is any fractional set of objects together with two operations, addition and multiplication, where the operations satisfy
Now, we state the definitions of the local fractional derivative and local fractional integral on R α as follows.
Definition 2.1. [12, 13] A non-differentiable function f : R → R α , x → f (x) is said to be local fractional continuous at x 0 , if, for any ε > 0, there exists δ > 0 such that | f (x) − f (x 0 )| < ε α for |x − x 0 | < δ , where
Definition 2.2. [12, 13] The local fractional derivative of f (x) of order α at x = x 0 is defined by
where
Note that a I α a f (x) = 0, and
For any x 1 , x 2 ∈ I and λ ∈ [0, 1], if the following inequality
holds, then f is called a generalized convex function on I.
Note that f (x) = x α p , x ≥ 0, p > 1 is a generalized strictly convex function, see [23] and the references therein.
MAIN RESULTS
First, we establish the following identity.
Lemma 3.1. Let I ⊆ R be an interval. Let f :
we have the following equality for local fractional integrals:
Proof. Note that
Using the local fractional integration by parts twice, we deduce
In a similar way, we find that
Substituting (3.3) and (3.4) into (3.2), we arrive at
Using the change of the variable x = ta + (1 − t)b,t ∈ [0, 1] and multiplying both sides of (3.5) by (a − b) 2α , we obtain that
Thus the proof is completed .
, the following inequalities hold:
Proof. Using Lemma 3.1 and taking modulus in (3.1), we find that
(3.7)
Assume that 0 ≤ λ ≤ 1 2 . Using the generalized convexity of | f (2α) | and Lemma 2.6, we get that
Letting 1 − t = s, we also have
Substituting (3.8) and (3.9) into (3.7), we get
Using the generalized convexity of | f (2α) | and Lemma 2.6, we get that
Letting 1 − t = s, we have
(3.12) Substituting (3.11) and (3.12) into (3.7), we get
From (3.10) and (3.13), we obtain desired result immediately. 
Proposition 3.5. If α = 1 in Corollary 3.4, we get the following inequality
Remark 3.6. We remark here that inequality (3.15) is the same as Proposition 1 in [11] .
Corollary 3.7. (Trapezoid Inequality) If λ = 1 in Theorem 3.2, we obtain the following inequality
Proposition 3.8. If α = 1 in Corollary 3.7, we obtain the following inequality
Remark 3.9. We remark here that (3.17) is the same as Proposition 2 in [11] . 
Proposition 3.11. If α = 1 in Corollary 3.10, we get the following inequality
Remark 3.12. We remark here that (3.19) is the same as Proposition 3 in [11] .
Theorem 3.13. Let I ⊆ R be an interval. Let f :
, the following inequalities hold: 
Proof. Using Lemma 3.1 and taking modulus in (3.1) yields that
Note that 1 p + 1 q = 1, and α(
can be written instead of α. Using the generalized Hölder inequality, we get
, we find from Lemma 2.6 that
(3.23) Letting 1 − t = s, we arrive at 
(3.25) Substituting (3.22)-(3.25) into (3.21), we obtain the first inequality of (3.2).
On the other hand, letting 3α) .
, we obtain from Lemma 2.6 that
(3.27)
and 1
(3.29)
Substituting (3.26)-(3.29) into (3.21), we obtain the second inequality of (3.2) . This completes the proof.
Corollary 3.14. (Midpoint Inequality) If λ = 0 in Theorem 3.13, we find the following inequality
where p, q > 1 with
Proposition 3.15. If α = 1 in Corollary 3.14, we get the following inequality 
Proposition 3.17. If α = 1 in Corollary 3.16, we obtain the following inequality
APPLICATIONS
We give some applications of the integral inequalities involving the local fractional integral obtained in previous section to obtain estimates of quadrature rules. Consider the division of the interval [a, b], 0 < a < b, given by I n : a = x 0 < x 1 < · · · < x n = b, and the quadrature formula involving the local fractional integral
where Q( f , I n ) is an approximation of the local fractional integral a I α b f (u), and the remainder term E( f , I n ) is the approximation error. where Q( f , I n ) = 1
Proof. Applying Corollary 3.4 to the interval [x i , x i+1 ](i = 0, · · ·, n − 1), we obtain that
Summing over i from 0 to n − 1 and using the triangle inequality, we obtain (4.2). Next, we consider the applications of our results to the following α-type means on fractal sets(0 < α ≤ 1):
, n ∈ Z\{−1, 0}, a, b ∈ R, a = b.
Consider the mapping f : (0, ∞) → R α , f (x) = x nα , n ∈ Z\{−1, 0}. Then, 0 < a < b, we have
If n > 3 for function f (x) = x nα , f : (0, ∞) → R α , then | f (2α) | is a generalized convex function. Using Lemma 2.6, for 0 < a < b, we obtain Proof. The assertion follows from Corollary 3.7 for f (x) = x nα , x ∈ [a, b], n ∈ Z, n > 3.
